INTRODUCTION
Citrus is one of the most important fruits and extensively grown in tropical and sub-tropical parts of the world. In India, citrus is the third most important fruit crop after banana and mango. In India, mandarins, sweet oranges, limes, lemons, pummelo and grapefruit are important citrus fruits grown commercially. The pummelo is a crisp citrus fruit, which belongs to family Rutaceae and native to Southeast Asia. Pummelo, (Citrus grandis L.
Osbeck.) mainly knew, as the principal ancestor of the grapefruit. Eventhough, it is an underutilized fruit crop, it has a potential for the commercialization in warm and humid climate.
In large parts of South East Asia, it is a popular dessert, often eaten raw sprinkled with or dipped in the salt mixture. It is also eaten in salads or together with yogurt, and sometimes pickled. Having excellent keeping quality, due to the presence of very thick rind, pummelos are ideal for long transportation, either domestically or export. Pummelo fruit is usually pale green to yellow when ripe, with sweet white (more rarely, pink or red) flesh more modernly by budding onto rootstocks of pummelo, 'King' or 'Cleopatra' mandarin, rough lemon, or Rangpur lime. In experimental work, in the United States, the "T", or shield-budding, method has been found most satisfactory.
The rate and extent of seed germination in citrus, varies according to species, varieties and season. The percentage and rate of seed germination are very less in citrus species. In Malta and Hill Lemon (Citrus Limon) the germination percentage was only 23.2 and 46.5 per cent, respectively, when sown in January (Srivastava and Singh 1965) . Thus, a lot of expenditure and time is spent for maintenance of rootstock seedlings.
It is highly essential to accelerate the seed germination and growth rate of citrus seedling by treating with growth substances to attain biddable size earlier, such forcing of growth may ultimately reduce the cost in raising budded citrus plants. Several workers reported that gibberellic acid increases either germination rates, for instance, in sweet orange (Burns and Coggins 1969) , Cleopatra mandarin and sour orange (Rawash et al. 1980) . Citrus seeds lose viability, if stored for long periods. The usual practice is therefore to immediately sow them after extraction. Investigations of the causes of the rapid loss of viability of citrus seeds have shown that the seeds cannot tolerate drying below critical moisture content and require a relatively high humidity storage atmosphere.
Pummelo seeds are classified as recalcitrant seeds do not tolerate the low moisture level, low temperature storage or strong light. The germination of fresh citrus seeds is not rapid and that of dried seeds, even slower (Khan, Waseem, Ali Soetisna, M.W. King and E.H. Roberts 1985). To carry out successful breeding programmed and also for genetical as well as rootstock studies, it is essential to have a high percentage of seed germination and uniform size of the seedlings.
In view of the less percentage of germination and poor seedling growth and the response of seed storage, it was felt necessary to study seed germination of pummelo.
MATERIALS AND METHODS
An investigation "Study of seed germination of Pummelo (Citrus grandis L. Osbeck)", during the period April- were extracted from uniform sized, fully matured fruits from healthy pummelo trees. The seeds were immediately sown after extraction from fruits for fresh seed sowing by giving the treatments as detailed above. Gather seeds were dried in partial shade for a day and stored at room temperature for 15 days and 30 days of sowing for the next sowing as per treatment details. There were fifty numbers of pummelo seedlings / treatment combination in one replication. Management of pummelo seedlings was carried out as per the recommended package of practices. The solutions of GA 3 as per required concentrations were prepared and pre-sowing seed treatment was given as per treatment details. In control, seeds were sown without any pre-sowing seed treatment. Observations on various parameters viz, leaf area, no. of leaves, length of tap root, root volume, AGR (Absolute growth rate of plant height; cm/day), RGR (Relative growth rate in plant height;
cm/cm/day) were recorded from randomly selected five pummelo seedlings in each treatment combinations. The data obtained in the present investigation was statistically analyzed by the method, suggested by Panse and Sukhatme (1985) .
RESULTS AND DISCUSSIONS
The data pertaining leaf area (cm 2 ) per plant as influenced by GA 3 are presented in Table 1 . At 6 months age, leaf area was significantly varied from 340.64cm 2 to 546.83cm 2 among all storage period treatments. Significantly, the highest (546.83cm 2 ) leaf area was observed in S 1 treatment, which was significantly superior, over all storage period treatments.
Seed storage, treatment showing leaf areas in descending order is as follows S 1 > S 2 > S 3. Regarding the effect of presowing seed treatment the highest (518.78cm 2 ) leaf area was observed in T 4 treatment, which was at par with T 2 and T 3 treatment. Pre-sowing seed treatment showing leaf area in descending order is as follows T 4 > T 2 > T 3 > T 6 > T 7 > T 5 > T 1 .
Regarding the interaction effect, the data showed non-significant variation in leaf area was in the range of 215.87cm 2 (S 3 T 5 ) to 661.33cm 2 (S 1 T 3 ). The present findings are in accordance with the results reported by Bhambota and Kaul (1966) in rootstock seedlings of citrus. 
Effect of Storage Period and Pre-Sowing Seed Treatment on Number of Leaves of Pummelo Seedling
From the physiological point of view, leaf is the most important photosynthetic site of the plant. It is the source from which the plants derive energy for its metabolic activities. The primary function of leaves is carbon assimilation.
Thus, the leaf is the photosynthetic apparatus of plants, which leads the effect on the vigor of the seedlings.
Data pertaining to the effect of seed storage period and pre-sowing seed treatment on number of leaves of pummelo seedlings are presented in Table 2 
Effect of Storage Period and Pre-Sowing Seed Treatment on Length of Tap Root (cm) of Pummelo Seedlings (at 6 Months Age)
It is seen from Table 4 that at 6 months age, length of tap root of pummelo seedlings was significantly varied, due to storage period only and not in pre-sowing seed treatments, and its interactions with storage period.
Effect of Storage Period
At 6 months age of pummelo seedlings, length of tap root was significantly varied from 19.39cm to 23.71cm among all the storage period treatments. Significantly, the highest (23.71cm) length of tap root was observed in S 1 treatment, which was significantly superior, over all storage period treatments. However, the lowest (19.39cm) length of tap root was observed in S 3 treatment and was at par with S 2 treatment. Seed storage, treatment showing length of tap root in descending order is as follows,
S 1 > S 2 > S 3
From the data present in Table 4 revealed that freshly harvested (S 1 ) seed from ripe fruits of the pummelo showed the highest length of tap root than 15 days (S 2 ) and 30 days (S 3 ) storage period at ambient temperature.
Thus, it indicated that length of tap root (cm) was significantly decreased with increased in storage period ambient temperature. 3 . It could be attributed that root volume of pummelo seedlings was non-significantly varied due to presowing seed treatments. However, it was in the range of 14.47 ml (T 1 ) to 15.78ml (T 4 ) was proportionally decreased with increased in GA 3 concentration. Regarding the interaction effect, the data showed non-significant variation in root volume was in the range of 11.55ml (S 3 T 7 ) to 17.33ml (S 1 T 5 ). The present investigation clearly indicated that as storage period increased, root volume decreased, but the effect of pre-sowing seed treatment and their interaction effect with seed storage period showed non-significant because the application of GA 3 decreased the tap root length and number of secondary roots which results in reduction in root volume. The results obtained are in line with the findings of Bhambota and Kaul (1966) in citrus.
Absolute Growth Rate in terms of height (cm) per day per plant as influenced periodically by storage period, presowing seed treatments and interaction effect are presented in Table 5 . 
CONCLUSIONS
It can be concluded that, in different pre-sowing seed treatments; soaking of seeds in GA 3 50 ppm solution for 24 hrs had shown better effect on seed germination, and also in most of the growth parameters of pummelo seedlings, and this treatment was followed by scalding at 50 0 C, for 24 hrs.
While, in interaction effect study, soaking of freshly harvested pummelo seeds in GA 3 50 ppm solution, for 24 hrs had shown better results, in terms of percent seed germination and most of the growth parameters, and it was followed by scalding of freshly harvested pummelo seeds, at 50 0 C for 24 hrs. However, it needs confirmation by undertaking the same investigation.
